PROC. ENTOMOL. SOC. WASH.
97(3), 1995, pp. 634-638
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Abstract.—1 tested the importance of predation versus competition in two congeneric
sympatric species of mantids, Tenodera aridifolia sinensis (Saussure) and 7. angustipennis
(Saussure), during the late portion of the juvenile stage of their life cycle. Tenodera
angustipennis abundance was reduced through predation by the larger 7. a. sinensis, but
no evidence of competition for resources was demonstrated for either species. Tenodera
a. sinensis gained more body mass in the presence of 7. angustipennis indicating that the
benefit of consuming smaller predators may outweigh the cost of competing for resources.
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Although the main factor limiting the
abundance of predators is predicted to be
food (Hairston et al. 1960), regulation of
population size by food limitation has been
difficult to demonstrate among many pred-
atory arthropods (Riechert and Cady 1983,
Polis and McCormick 1986, Wise 1981,
1993). Among generalist predators, intra-
guild predation seems to be a prevalent in-
teraction and may be important in regula-
tion of abundance (Polis et al. 1989).

In the northeastern United States three
species of mantids co-occur: Ternodera ar-
idifolia sinensis, T. angustipennis, and Man-
tis religiosa L. (Rathet and Hurd 1983). As
generalist predators, they have the potential
to compete for prey, but differences in their
life history apparently alleviate this. Ten-
odera angustipennis and M. religiosa hatch
later than 7. a. sinensis, establishing a size
difference that allows them to consume dif-
ferent prey items (Hurd 1988) Mantis reli-
giosa is spatially separated from the two
Tenodera congeners by occupying a lower
height in the vegetation (Rathet and Hurd
1983). Although these characteristics can

reduce competition for prey, size differences
between the species are great enough to pro-
mote intraguild predation (Hurd 1988, Hurd
and Eisenberg 1990a). Since 7. angustipen-
nis and T. a. sinensis occupy the same veg-
etational strata, this interaction may be im-
portant for these two species.

This experiment was designed to test
whether competition for prey or intraguild
predation is a more important factor during
the late portion of the juvenile stage (6-7
stadia) for these species and how these in-
teractions affect the potential growth of in-
dividuals.

MATERIALS AND METHODS

The study site was an old field on the
Experimental Farm of the University of
Delaware. It consisted of mixed grasses and
forbs with Poa spp. and Solidago spp. being
the most common plants. On 2 August, 12
enclosures each measuring 1 m? were placed
in the field in a 6 x 2 array. Each enclosure
consisted of a PVC frame which was cov-
ered by fine nylon mesh (Bioquip Products,
Gardena, CA). The enclosures were quickly
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placed on the ground to prevent the escape
of resident arthropods.

From 3 to 5 August, both species of man-
tids (all females) were collected from a near-
by field. This field has had a large popula-
tion of both species for several years (per-
sonal observation). Each captured mantid
was weighed (nearest 0.01 g), individually
marked with nail polish and randomly as-
signed to a treatment group. The treatment
groups were as follows: 1) three 7. a. sinen-
sis, 2) three T. angustipennis, and 3) three
T. sinensis and three T. angustipennis. Each
treatment consisting of four replicates was
intentionally interspersed within the enclo-
sure array. The mantids were introduced
into the enclosures on 5 August. Each day
following, the enclosures were inspected, and
any mantid that had molted was marked
again.

On 16 August, all cages were sampled by
a combination D-vac and hand search. All
surviving mantids were weighed to the near-
est 0.01 g, and all other arthropods were
separated into their respective orders.

RESULTS

At no time did more than one mantid
molt during one 24 hour period. Therefore,
I was able to track every surviving individ-
val and recorded both an initial and final
weight for each. The weight of the mantids
at the beginning of the experiment did not
differ between treatments (7. a. sinensis t,,
= 0.41; P = 0.68; T. angustipennis t,, =
1.41; P=0.17) for either species. I therefore
assume that any response seen at the end of
the experiment was not the result of initial
bias.

Survivorship of 7. a. sinensis was not sig-
nificantly different (t; = 0.52; P = 0.62) be-
tween the two treatments (Table 1) while 7.
angustipennis showed decreased survivor-
ship in treatment 3. Since there was only
one surviving 7. angustipennis in one rep-
licate for treatment 3, it was not possible to
do a statistical comparison. However, all
replicates in treatment 2 had either two or
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Table 1. Mean survivorship (+ | SE) of both spe-
cies of mantids in their respective treatments. Treat-
ment 1 = 7. a. sinensis, Treatment 2 = T. angustipen-
nis, Treatment 3 = T. a. sinensis + T. angustipennis.

Species Treatment I  Treatment 2 Treatment 3
T. sinensis 2.25 — 2.00
(0.25) (0.41)
T. angustipennis — 2.25 0.25
(0.25) (0.25)

three surviving 7. angustipennis, while three
of the four replicates in treatment 3 had no
SUrvivors.

The mean weight of individual 7. a. si-
nensis was significantly greater in treatment
3(1.70 g = 0.12) than in treatment 1 (1.35
g £ 0.06) (t;s = 2.61; p = 0.02) (Fig. 1). An
analysis of variance on arthropod abun-
dance for the three treatments showed that
there was no statistical significance between
treatments for any order or for total abun-
dance of arthropods (Table 2).

DiscussioN

At the conclusion of the experiment, there
were fewer surviving 7. angustipennis in
treatment 3, where 7. a. sinensis was also
present, compared to treatment 2, where 7.
a. sinensis was absent. The high mortality
was most likely due to predation by 7. a.
sinensis, as there were no other arthropods
large enough to capture 7. angustipennis,
and I observed several such predation events
during my daily monitoring. However, the
removal of T. angustipennis by T. a. sinen-
sis did not occur immediately, as 7. angus-
tipennis were observed in all the treatment
3 replicates through the sixth day of the
experiment. Therefore, mantid densities
were elevated in treatment 3 for a large por-
tion of the experiment.

The differences in final weight between
treatment 1 and treatment 3 show 7. a. si-
nensis accumulated more biomass in the
presence of T. angustipennis. This indicates
that the value of consuming 7. angustipen-
nis outweighed the potential cost of in-
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Fig. 1. Final mean weight (+1 SE) for 7. a. sinensis in Treatment | (7. a. sinensis only) and Treatment 3

(T. a. sinensis and T. angustipennis). * P < 0.05.

creased competition for prey. The amount
of biomass acquired during the juvenile
stages of the life cycle affects the size a man-
tid will reach at adulthood. This determines
the maximum weight gain possible which

in turn affects the number of eggs oviposited
(Eisenberg et al. 1981). Therefore, the 7. a.
sinensis individuals in the presence of 7.
angustipennis may have been able to pro-
duce more eggs.
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Table 2. Arthropod abundance (+ SE) and corre-
sponding ANOVA analysis. Orders are arranged in de-
scending abundance for Treatment 1 (T1). T1 = 7. a.
sinensis, T2 = T. angustipennis, T3 = T. a. sinensis +
T. angustipennis.

Order Tl T2 T3 F, P

Araneae 33.0 21.8 21.0 0.98 0.41
8.2) (6.5) (5.4)

Homoptera 233 29.8 48.8 3.47 0.07
4.3) 4.9 (10.5)

Hymenoptera 11.8 6.3 11.5 1.34 0.31
3.8) (1.3) (2.3)

Diptera 7.0 4.8 5.8 0.27 0.77
2.5 (1.9 (2.3)

Hemiptera 6.0 6.3 20.3 1.53 0.27
3.3y (3.3) (10.4)

Thysanoptera 33 1.0 1.0 1.53 0.27
2.9 (0.0) (1.0)

Colcoptera 0.5 1.3 2.8 1.06 0.39
0.3) (0.6) (1.8)

Total 85.0 71.0 1120 1.37 0.30
(10.9) (8.0) (27.8)

The analysis of the arthropod assemblage
showed there was no difference between
treatment groups in either total abundance
or within any individual order. It would be
expected that treatment 3 would have had
lower abundance of arthropods, since the
density of mantids was double the other
treatments. Actually, the trend was for el-
evated arthropod density in treatment 3 al-
though this was not significant. It has been
shown in recent experiments that increasing
the density of predators may have little im-
pact on the prey density (Hurd and Eisen-
berg 1990b, Fagan and Hurd 1991, Wise
1993). This was a short-term experiment
and significant depressions of prey in the
presence of elevated predator densities may
not have had time to occur. A previous ex-
periment (Moran and Hurd 1994) indicated
that important short term interactions dur-
ing elevated predator densities were intra-
guild predation and emigration by predators
small enough to be potential prey. Increased
food limitation became a factor only later
in the study.

This experiment showed that the major
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short term interaction between these two
species was predation while competition was
apparently absent. That 7. a. sinensis dem-
onstrated greater weight gain in the presence
of T. angustipennis indicates that top level
predators may benefit from other predators
being present. The benefit of using other
predators as prey may therefore outweigh
the cost of interspecific competition within
this guild, at least in the short-term.
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